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[57] ABSTRACT 

The present invention affords a predefined class of autho- 
rized users of the PSTN (public switched telepho ne 
network) access to extended telephone services through 
public communication networks external to the PSTN, the 
latter networks incl uding the web and Internet . Authorized 
users in the predefined class can receive the extended 
services at residences, offices, and locations remote from 
both residences and offices. Authorized users can activate 
respective extended services through the external networks, 
and can do so without having to communicate with tele- 
phone company representatives. Resource management 
intelligence of the PSTN is adapted to link to the external 
networks for communicating with and delivering extended 
telephone services to the authorized users. Extended tele- 
phone services include variations of presently standard 
telephone services such as call waiting, caller ID, call 
forwarding facsimile image transmittal, voice mail, etc. 
Presently contemplated adaptations of PSTN intelligence 
include adaptations allowing for the interception of analog 
telephone signals and the redirection of the intercepted 
signals in digital form through external data communication 
networks such as the web. A web user who is also in the class 
of authorized PSTN users can activate and receive delivery 
of extended telephone services at a computer finked to the 
PSTN intelligence through the web, regardless of how and 
where the connection to the web is made. Thus, the web user 
can receive the extended services through a telephone line 
associated with a base telephone account (e.g. a line in a 
respective residence or office), as well as through a line 
(telephone or other) separate from and/or remote from the 
associated telephone line. 

10 Claims, 8 Drawing Sheets 
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Figure 1 




Fi g ure 2 



Without present adaptation, telephone services assigned to base 
line 2 are confined only to PSTN resources 



With adaptation, PSTN can provide (authorized) user of line 2 with 
extended telephone services, at computer connected to external 
network (e.g. local computer 5 or remote computer 18, Fig. 1) 
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Fi gure 3 
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FIGURE 5 



Request for extended call waiting, caller 
id, and call transfer services sent via web 
by authorized user of base line in PSTN 
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IP and web server 
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Audio signals of selected/transferred call can be 
transmitted through the web, in a packeted digital 
form suited to that medium, or sent to an alternate 
telephone line number accessible to the requester, 
within the PSTN, if such is specified in the request. 
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services sent via web by authorized user 
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12/09/2002, EAST Version: 1.03.0002 



U.S. Patent 



Feb. 22, 2000 



Sheet 4 of 8 



6,028,917 



Figure 7a 
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Figure 7c 
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Figure 7d 
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ACCESS TO EXTENDED TELEPHONE 
SERVICES VIA THE INTERNET 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

1. U.S. patent application Ser. No. 08/792,018 (BC9-96- 
073) by D. L. Acker et al, filed Feb. 3, 1997 and titled 
MULTISERVICE PLATFORM ARCHITECTURE FOR 
TELEPHONE NETWORKS, discloses an intelligent 
peripheral multiprocessor system for control of call process- 
ing and user services in the public switched telephone 
network (PSTN). That system is shown in the referenced 
application as representing a component of control in a 
larger regional system conforming to the AIN (Advanced 
Intelligent Network) architecture now becoming standard in 
the PSTN. The present invention is directed to an improved 
application for regional AIN centers of the PSTN, which 
would operate most efficiently in an AIN center containing 
an intelligent peripheral component subsystem of the type 
disclosed in the referenced application. 

2. U.S. patent application Ser. No. 08/803,407 (BC9-96- 
076) by B. D. Mandalia et al, filed Feb. 20, 1997 and titled 
MULTIMEDIA WEB PAGE APPLICATIONS, discloses a 
system for adapting AIN intelligence to distribute signals 
originating as telephone fax transmissions to selected parties 
via the Internet/web. The present application is related in 
that it concerns an application for adapting AIN intelligence 
to selectively distribute telephone signals other than fax 
signals through the web; specifically, signals pertaining to 
telephone line services and associated service functions. 

3. U.S. patent application Ser. No. 08/761,257 by J. M. 
Dunn et al, filed Dec. 6, 1996 and titled USER INVOCA- 
TION OF SERVICES IN PUBLIC SWITCHED TELE- 
PHONE NETWORK VIA PARALLEL DATA 
NETWORKS, discloses a system for enabling users of 
telephone lines in the PSTN to operate via computers and a 
data network parallel to respective telephone lines (e.g. the 
Internet or web) to communicate with AIN intelligence of 
the PSTN for controlling services applicable to respective 
telephone lines. 

4. U.S. patent application Ser. No. 08/761,249 by J. M. 
Dunn et al, filed Dec. 6, 1996 and titled MULTIMEDIA 
CONFERENCING USING PARALLEL NETWORKS, dis- 
closes a system for enabling participants in a voice tele- 
phone conference on the PSTN to exchange document 
image data during the conference and vary parameters of the 
conference (e.g. add and drop participants), via a parallel 
data network such as the web, wherein the administration of 
the conference parameters is accomplished through data 
communications with AIN intelligence over the external 
data network. 

5. U.S. patent application Sen No. 08/835,168 (BC9-97- 
011) by T. Creamer et al, filed on the same date as the present 
application and entitled EXTENDED TELEPHONE SER- 
VICES VIA TELEPHONE LINES SHARED FOR STAN- 
DARD TELEPHONY AND INTERNET ACCESS, 
describes provision of extended telephone services to tele- 
phone users through the web or Internet, wherein the con- 
nection to the web or Internet is made through a telephone 
line that is shared for standard telephony, so that users can 
selectively react to telephone call activities waiting for 
connection to the shared line. 
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DEFINITION OF TERMS USED IN THIS 
APPLICATION 

For this application, the following definitions apply: 
The PSTN is the aggregate of all instrumentalities providing 
and managing telephone call connections between mem- 
H bers of the public at large, but excluding instrumentalities 
that are restricted to special groups of users; e.g. PBX's, 
Centrexes, etc. 

A "base telephone account" is an account assigned to a 
specific customer of the PSTN; an example of such an 
account would be an account to which telephone calls 
associated with a specific telephone line are charged 
(including calls originating at the respective line and calls 
to that line with reverse charges accepted). 

An "authorized user" of a base telephone account is either a 
customer to whom the account is charged or a party 
authorized by the customer to use and modify telephone 
services (standard and extended) to which the account is 
subscribed, 

20 

A standard telephone service is a telephone service delivered 
to end users of telephone services through communication 
routes entirely internal to the PSTN. 

An extended telephone service, newly defined here, is a 
telephone service delivered to end users of telephone 
services through communication routes that are partially 
internal to the PSTN and partially external to the PSTN 
(e.g. communication routes extending between internal 
switch ports in the PSTN and a computer, via the web or 
Internet). 

BACKGROUND OF THE INVENTION 

This invention pertains generally to provision of extended 
telephone services as defined above. More particularly, the 

35 invention pertains to adaptation of AIN intelligence in the 
PSTN to allow for delivery of extended telephone services 
as defined above to authorized users of base accounts 
subscribed to such services. An extended telephone service 
may (but need not necessarily) comprise a variation of a 

4Q standard telephone service that is deliverable through net- 
works external to the PSTN (e.g. the web or Internet, 
satellite radio networks, etc). 

In today's PSTN, end users of standard telephone services 
(as defined above) have limited options for varying and 

4 5 utilizing respective services. 

Parameters relevant to delivery of a standard telephone 
service can be modified by an authorized end user, but 
delivery of the respective service invariably remains con- 
fined exclusively to the PSTN. For example, parameters of 

50 a standard service such as call forwarding can be modified 
to provide AIN intelligence of the PSTN with a series of 
telephone numbers within the PSTN that represent alternate 
destinations to which telephone calls incoming to a tele- 
phone line associated with a given base account are to be 

55 routed, but these alternate destinations are effectively reach- 
able today only through transmission routes internal to the 
PSTN. Furthermore, calls forwarded to these alternate des- 
tinations generally can not be supplied along with other 
services. For example, forwarded calls are not accompanied 

60 by indications which would be useful to the intended recipi- 
ent in the event that party is currently busy on another call; 
e.g. by call waiting and/or caller ID indications that would 
enable the intended recipient to screen forwarded calls and 
selectively accept and reject such calls. 

65 It has been suggested previously to use computers linked 
to AIN intelligence, through the Internet or web, to vary 
parameters of telephone services (reference the co-pending 
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application by J. M Dunn et al, cross-references 3 and 4 there are many other existing or potentially useful telephone 
above). But services associated with such varied parameters services that could be beneficially "extended" in this man- 
are generally standard services, rather than extended ser- ner. 
vices within the present context of definition, and would be 

deliverable with limited flexibility in respect to combined 5 SUMMARY OF THE INVENTION 

use of other services (e.g. a forwarded call generally would ^ present ^vcnUon seeks to broaden service options 

not be combinable with a standard but reroutable form of availabk tQ authorized ^ of base telephone accounts as 

call waiting and/or a standard but reroutable form of caller defined eariiefj by providing "extended" telephone services 

which may but need not necessarily be variations of existing 
Similarly, a standard service like "call waiting" can be ™ standard telephone services (refer to earlier definitions of 
administered (enabled and disabled) for individual calls both standard and extended services). Existing standard 
originating at a line associated with a base telephone account services and other forms of telephone services having poten- 
(e.g. by dialing or tone signalling the characters "*70" tial for extension in the manner presently contemplated will 
before entering other characters representing a called num- become readily apparent from what is to follow. The inven- 
ber. It has been suggested to allow for this type of service to *5 tion also seeks to provide a service capability for resource 
be subject to administration through an external network management intelligence in the PSTN that expands the type 
such as the web or Internet, so that the term of enablement and character of services that may be provided to PSTN 
or disablement could be varied for more than a single call customers and other authorized users, 
(refer to Dunn et al cross-reference 3 above), but without In accordance wilh the mven tion, extended telephone 
altermg the essential context of delivery of such service; i.e. 20 m ^ available tQ authorized ^ of base 
the service, when enabled, would be delivered in a standard tele phone accounts in the PSTN, through networks external 
form and context, and appear as such to the recipient of the tQ the pSTN (e g the web afld Interaet)< Exteil ded telephone 
service. services of the type presently contemplated may be varia- 
Our discovery in this regard is that it could be useful to tions of standard telephone services that are currently pro- 
provide telephone services in a nonstandard context; for vided in the PSTN or functions having no present counter- 
example, to provide call waiting indications to a computer, parts in existing telephony. However, extended services 
through an external network such as the web or Internet (e.g. generally are characterized in that they are deliverable 
as data signals causing visible blinking of a "call waiting" through networks external to the PSTN, 
icon in e.g. a computer browser display, or audible clicks Presently contemplated extended telephone services are 
prompted by the respective browser application), where the p rovided to authorized users of base telephone accounts (i.e. 
respective indications connote a waiting call on a telephone individuals whose status as authorized users are subject to 
fine which may or may not be separate from a line connect- authentication by the PSTN prior to delivery of respective 
ing the computer to the external network. Examples of how services). These services generally involve communications 
this could be useful would be: 1) to make a PSTN user under PSTN control through networks external to the PSTN, 
operating remote from a home or office mstantly aware of and they are impi em entable by adaptations of resource 
telephone call activity at the respective home or office; 2) to management intelligence in the PSTN (either existing intel- 
make a computer user linked to a data network such as the ii ge nce or intelligence installed hereafter); typically, by 
web, through a home or office telephone lme used for intelligence presently responsible for managing delivery of 
standard telephony, instantly aware of telephone call activity ^ standard te i e phone services combined with means interfac- 
being directed to that line. ^ such intelligence to networks external to the PSTN. 

Similarly, a standard service like caller ID has no present Typically, and preferably, this type of resource manage- 
"extended" counterpart for delivery by the PSTN through mcnX intelligence is exemplified by "voice peripheral" (VP) 
external networks. processors of the type disclosed by Acker et al (cross- 
Considering just extended counterparts of standard call 45 referenced application number 1 above) although other types 
waiting and standard caller ID, we have recognized/ of processing components may be used. VP's and other 
discovered that such counterparts would have utility in terms processors are discrete components of multiprocessor intel- 
of: 1) enabling a PSTN user at an online computer (a ligent peripheral (IP) systems used at regional telephone 
computer actively connected to the web or Internet, e.g. switching nodes of the PSTN. In the configuration taught by 
through a telephone line) to become instantly aware of and 50 Acker et al, processors of an intelligent peripheral sub- 
screen the importance of waiting telephone calls that are system have specialized responsibilities, and VP's are 
directed to a telephone line associated with a base account; responsible for managing administration and delivery of 
and 2) that this type of function could be important whether telephone services. In a preferred implementation of pres- 
the telephone line to which the waiting calls are directed is ently contemplated extended services, a server within an IP 
separate from or coincides with a telephone line through 55 system, at a PSTN node directly serving base accounts 
which the computer's current web connection is being made. within a predefined geographic region, interfaces the respec- 
Furthermore, our discovery in this regard is that such tive node to a network external to the PSTN (e.g. the web, 
extensions of call waiting and caller ID service could be Internet, satellite radio system, etc.), and cooperates with a 
used in conjunction with a variation of call forwarding VP in the same IP system to perform functions administering 
service (what we presently call "extended call transfer") to 60 such services and delivering them to authorized users of the 
allow the recipient of the the extended call waiting and/or base accounts; such functions including communicative 
caller ID services to selectively accept waiting calls and interaction with the authorized users through the external 
have them redirected to the recipient's computer (e.g. via an network. 

Internet Phone application in the computer) without altering For example, delivery of an extended version of today's 

the online status of the computer. 65 "standard" call waiting service through the web would 

Those skilled in the art will immediately appreciate, from involve transfer of call waiting signal indications between a 

these examples, and from the descriptions to follow that switch port within a PSTN node directly administering that 



12/09/2002, EAST Version: 1.03.0002 



6,a 

5 

service and a (multimedia) computer connected to a PSTN 
server at the respective node via the web; with the computer 
equipped with a state -of the -art web browser. The computer 
may be connected to the web through a telephone line, and 
that line may be either separate from or coincide with the 
line to which the waiting calls are originally directed. Call 
waiting indications presented at the computer could be either 
visible (e.g. a blinking icon) or audible (e.g. "clicking" 
sounds). In this operation, telephone call signals directed to 
a telephone line associated with a base telephone account, 
and presented in standard fashion at a switch port in the 
region serving that account, are intercepted by e.g. VP 
intelligence administering the account and signals represent- 
ing call waiting indications are routed to the (authorized) 
user of the account through a local PSTN server, the web, 
and the user's computer. The resulting "extended call wait- 
ing" indications, when used together with other extended 
services given below as examples, enable a user to screen 
waiting calls, ignore unimportant ones, route moderately 
important calls to an "extended voice mail" service 
(allowing the caller to record a message for later delivery via 
the web) and immediately accept delivery of most important 
calls (e.g. via a presently state-of-the-art Internet Phone type 
of software application). 

Another example of extended service, of a type presently 
contemplated and useful in association with "extended call 
waiting", is extended "caller ID". In this service, signals 
indicating origins of waiting calls to a base account tele- 
phone line, are redirected to an authorized user's computer 
via the web and displayed to the user on the computer's 
monitor. The displayed indications enable the user to screen 
calls and rank their relative importance or urgency. Another 
example of extended service, useful in conjunction with 
extended call waiting and extended caller ID, is extended 
call transfer. In extended call transfer, an authorized user of 
a n associated base account accepts a waiting call, the 
accepted call is connected to the user's computer (through 
the PSTN server, the web and the user's "online" computer) 
and the voice signals of the accepted call are converted to 
suitable forms; signals directed from the PSTN to the web 
being converted to a compressed digital form suited to web 
transmissions, and signals from the web to the PSTN being 
converted e.g. to an analog form suited to transferral through 
a PSTN switch port to a calling party. 

Another example of extended service in accordance with 
this invention, termed "extended fax transfer", is useful to 
route facsimile signals generated by standard analog equip- 
ment to an "online" computer of an authorized user of the 
service, via the web. In this operation, signals representing 
the originally transmitted image are converted (e.g. by a VP) 
to a digital form best suited to presentation at an online 
computer; e.g. to an HTML (Hypertext Markup Language) 
format of the type now widely used by computer web 
browser software. Thus, the received image could be selec- 
tively viewed, stored/downloaded for later viewing, and 
printed as any other web page material. This enables the user 
of the service to use their online computer to receive such 
images, in lieu of analog fax reception equipment and/or fax 
modem software (such software not being as simple to use 
as extended fax transfer, while a computer is actively 
connected to the web). 

Another example of extended service, termed "extended 
voice mail", provides users of the service with an option to 
have waiting telephone calls (e.g. calls screened by extended 
call waiting and extended caller ID) routed to a voice mail 
facility in the PSTN, for recording of a message and later 
delivery of the recorded message via the external network 
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(e.g. the web). Thus, a user of this service could receive 
recorded voice mail messages through the web by means of 
a computer and an Internet Phone software application. This 
type of service could be easily extended to deliver other 

5 audible recordings to appropriately equipped computers 
linked to the PSTN via the web (that is recordings other than 
voice mail messages; for instance, recordings of educational 
materials and the like). 

In all of the foregoing examples of presently contem- 

30 plated extended services, the user of the service can be 
effectively anywhere in the world in relation to a (home or 
office) telephone line associated with a base account, even at 
a geographic location not directly served by the PSTN (e.g. 
in a remote region having only satellite linked radio facilities 
not directly maintained by the PSTN), and the services are 

15 receivable at devices other than standard telephone instru- 
ments (e.g. at computers connected to the web or Internet). 

Other extendable telephone services — both variations of 
existing standard telephone services and services rendered 
practical solely by virtue of the extended usage presently 

20 taught — will readily occur to those skilled in the telephony 
management arts. 

To provide for presently contemplated extended tele- 
phone services, computer components of resource manage - 
ment networks within the PSTN — particularly, voice periph- 
eral (VP) computers that are components of intelligent 
peripheral (IP) systems within resource management net- 
works constructed in accordance with well-known prin- 
ciples of Advanced Intelligent Network (AIN) 

30 architecture — are adapted (e.g. programmably) to interface 
between switch ports within the PSTN and networks exter- 
nal to the PSTN (e.g. the web, Internet, satellite radio 
systems, etc.), and to perform administrative and signal 
transfer functions requisite to respective services. These 

J5 functions will be understood from the description to follow. 
IP systems containing VP computers and other computers as 
components are described in the Acker et al application of 
cross reference 1 above. In such IP systems, VP computers 
have specific responsibility for provision of telephone ser- 
vices at regional geographic nodes in the PSTN, and other 
computers have specific responsibilities for management of 
telephone call traffic and other telephony processes at the 
same nodes. 

The foregoing and other features, benefits, advantages and 
t5 potential uses of the subject invention will be more fully 
appreciated from the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic for explaining a PSTN need 
presently provided. 

FIG. 2 is a chart contrasting functional capabilities of 
PSTN resource management intelligence with and without 
the present invention. 

FIG. 3 is a schematic of a preferred system environment 
;5 for implementation of the present invention. 

FIG. 4 is a high level flow diagram illustrating how the 
system of FIG. 3 can be functionally adapted to provide 
extended call waiting services of this invention. 

FIG. 5 is a high level flow diagram similar to that of FIG. 
60 4 illustrating how the system of FIG. 3 can be adapted to 
provide multiple inter-related extended services. 

FIG. 6 is a high level flow diagram of an extended "fax 
transfer" service representing a variation of an extended 
"call transfer" service shown in FIG. 5. 
65 FIGS, la to lg, considered together, constitute a flow 
diagram showing details of implementation of extended call 
transfer service. 
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FIG. 8 is a flow diagram showing details of implemen- phone services assigned/charged to base line 2 are confined 

tation of "extended fax transfer", a service suggested in FIG. exclusively to the PSTN. Therefore, services constituting 

6. "extensions" of assigned telephone services could not be 

routed through external networks such as the web. 
5 As an example, if telephone lines 2 and 12 of FIG. 1 have 

Presently conventional usage of the PSTN and networks "standard" call forwarding service assigned to them 

external to the PSTN (e.g. the web) is suggested in FIG. 1, (standard connoting call forwarding service of the type 

and the chart in FIG. 2 is used to explain how such usage presently provided by the PSTN), telephone calls directed to 

pertains to PSTN services (call waiting, call forwarding, either telephone line could not be redirected through the web 

etc.). These figures are used to illustrate the problem dis- 10 (or another external network) to either a computer o; another 

covered and resolved presently. telephone. That is, calls directed to line 2 by internal 

User premises 1 (office, home, etc.) connects to a tele- switches of the PSTN could not be forwarded by the PSTN 

phone line 2 associated with a base telephone account as to either a remote computer such as 16 or a local computer 

defined above. Premises 1 are normally occupied by an such ^ 5 while such computer is linked to the web. 

authorized user of the base telephone account. Hereafter, a 15 Furthermore, a telephone call directed to line 2 could not be 

telephone line such as 2 that is used by an authorized user forwarded even to another telephone (e.g. telephone 14) if 

of a base telephone account may be referred to as a base such forwardin g required routing of the redirected call 

telephone line (or simply a base line). Base line 2 connects through the web. 

to analog telephone equipment 3 at one end and PSTN 4 at Implied by the foregoing statements, and suggested 

its other end. Telephone equipment 3 may be a simple voice explicitly in FIG. 1, computers such as 5 and 16 can 

telephone, facsimile communication apparatus, or a combi- communicate through the web with each other and with 

nation of voice telephone and facsimile communication other computers anywhere in the world; but such commu- 

apparatus. Computer 5, housed in premises 1, connects to nications are carried out in a context wherein telephone 

external data communication network 6 (shown as the web) services furnished by the PSTN have no extended applica- 

through line 7. line 7 can be either a telephone line tion to processes performed in these computers while com- 

maintained by the PSTN or part of a private local or wide municating in this fashion. 

area network (LAN or WAN) having direct connections to Block 22 in FIG. 2 indicates that with the presently 

the web. If line 7 is a telephone line, it can either share use contemplated adaptation (of PSTN intelligence), extended 

of base telephone line 2 with telephone equipment 3 (i.e. 3Q forms of telephone services presently provided within the 

enabling computer 5 to get online only when telephone 3 is PSTN can be furnished to equipment linked to networks 

idle, and allowing telephone equipment 3 to use line 2 only external to the PSTN; e.g. to computers linked to the web. 

when the computer is offline). If line 7 is a telephone line T^pes of extended telephone services that can be provided in 

separate from line 2 (e.g. an additional line paid for by the this manner, and preferred implementations thereof, are 

owner or tenant of premises 1), computer 5 can be online 35 described next. 

while telephone equipment 3 is in use (off-hook). FIG. 3 schematically illustrates resource management 
Continuing to refer to FIG. 1, PSTN 4 and web 6 may intelligence of the PSTN, configured in accordance with the 
connect to remote premises 10, via lines 12 and 13 (either distributed architecture disclosed in the application by Acker 
physically separate or used in time separation). Thus, line 12 et al cross-referenced above. System complexes embodying 
may connect to analog telephone equipment 14 in premises 40 such intelligence are located at regional nodes of the PSTN. 
10, and line 13 may connect to computer 16 in the same Each (nodal) complex comprises a network of computers 
premises. Line 12 may be a base telephone line for telephone and switching gear configured in conformance with archi- 
users in premises 10. Line 13 may be a telephone line (one tectural principles of Advanced Intelligent Network (AIN) 
maintained by the PSTN) or a part of a private network construction that have been widely adopted by telephone 
external to the PSTN (e.g. a line connecting to a local or 45 companies operating within the PSTN, 
wide area private network). If fine 13 is a telephone line i n FIG. 3, the PSTN is indicated at 30, and an AIN 
coinciding with line 12, telephone equipment 14 can not be complex within one of its regional nodes is represented at 
used while computer 16 is online and computer 16 usually 32. AIN complex 32 contains an intelligent peripheral (IP) 
will be unable to connect online while equipment 14 is in use network indicated at 34. In general, as described by Acker et 
(off-hook). 50 a ] m their copending application cross-referenced above, an 
For purposes of the discussion to follow, premises 10 also IP network such as 34 comprises multiple processors inter- 
may be viewed as a place temporarily used by an authorized communicating through a network (e.g. a local area network 
user of line 2, while the latter is on a business trip (e.g. a or LAN privately maintained by the PSTN). The processors 
hotel room in a city or country geographically remote from of the network have distinct functional responsibilities; call 
the city or country containing premises 1), and computer 16 55 traffic routing being a principal responsibility of processors 
may be viewed as a portable (e.g. laptop) computer carried designated "call processors" and delivery of telephone ser- 
by that authorized user on the trip. However, it will be vices being a principal responsibility of processors desig- 
appreciated, as this description progresses, that extended nated "voice peripherals" (VP's) which are relevant to the 
services of the type presently contemplated can be provided delivery of presently contemplated extended telephone ser- 
to computers that are either remote from or within premises 60 vices. 

such as 1, can even be usefully furnished to the computer 5 As suggested at 35, network 34 contains one or more VP 

shown in FIG. 1, and may even be usefully provided to the processors 36, communicating with a switch complex 38, 

computer 5 while that computer is linked to the web through ( no t shown) call processors, and a server processor 40. As 

base telephone line 2. shown at 42, server 40 connects to networks external to the 

As suggested in block 20 of the chart in FIG. 2, without 65 PSTN (e.g. the web, the Internet, cable TV networks, etc) 

the presently contemplated adaptation (of PSTN intelligence and may be referred to hereafter as the PSTN's "web 

responsible for management of telephone services), tele- server". Server 40 can be either a separate processor 
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(separate from the VP's and call processors) or a shared part 
of one or more VP's 36. 

FIG. 4 shows how the subsystem 35 of FIG. 3 can be 
functionally adapted to provide a particular type of extended 
telephone service — termed "extended call waiting" — that 5 
exemplifies a species of a genus of extended telephone 
services contemplated by the present invention. Other spe- 
cies of extended services are described later. In the example 
of call waiting service described next, it is assumed that a 
PSTN server such as 40 is linked to the web and that it and 1Q 
a VP such as 36 are specially adapted (e.g. have specially 
written program applications) for performing functions 
described next. 

Extended call waiting is a type of service that is charge- 
able to a specific base telephone account associated with a J5 
specific base line such as line 2 (FIG. 1). Extended call 
waiting is a variation of standard call waiting (the standard 
service presently provided in the PSTN), but the extended 
version differs from the standard one in that is delivered only 
to authorized users of base accounts, usually through exter- 2Q 
nal networks such as the web, and in the latter circumstance 
usually through a server such as 40 that is part of an IP 
network or equivalent resource management intelligence 
within the PSTN. 

All other presently contemplated extended services have 25 
similar usage; i.e. they are deliverable only to authorized 
users of base accounts, and generally via external networks 
and IP servers or equivalent elements of PSTN resource 
management intelligence. 

Considering the web, delivery of extended call waiting 30 
service (and other extended services) generally will be 
initiated when a user of a "browser-equipped" computer 
signs on to the web and accesses a predetermined URL 
(Uniform Resource Locator) maintained by a PSTN web 
server. Typically, the URL would be pre-assigned to autho- 35 
rized users of base accounts within the local geographic 
region managed by the IP network (or equivalent 
intelligence) containing the server. At such times, a web 
page will be presented to the web user requiring the user to 
enter specific self- identification information. This informa- 40 
tion is forwarded to the web server, enabling the latter to 
verify that the web user is an authorized user of a base 
account within the server's local region. This verification 
process is suggested in block 51, FIG. 4. 

If the web user is found to be an authorized user of a local 45 
base account, another web page is sent from the the web 
server to the user indicating, among other things, extended 
service options available to that party. One such indication 
may denote availability of extended call waiting service. If 
extended call waiting is an available option, it can be 50 
activated by the web user (e.g. by "clicking" on the respec- 
tive indication). 

Web pages and indications consistent with the foregoing 
are presently state of the art for other web (and Internet) 
activities (i.e. activities other than accessing telephone 55 
services). When extended call waiting is activated, the 
server signals that occurrence to a VP responsible for 
delivery of the respective service (block 52, FIG. 4). The VP 
then communicates with local switching centers (e.g. 38, 
FIG. 3) to determine when a new telephone call is being 60 
directed to the base telephone line associated with the web 
user's base account. When a new call is found the switch 
port at which the call appears is recorded by the VP and 
extended call waiting signals are sent to the web user via the 
web server. These signals are digital signals causing a call 65 
waiting indication (either visible or audible) at the web 
user's computer (block 53, FIG. 4). 
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For reasons which will be explained later, an acceptance 
indication (usually visible) is also provided to the web user 
for enabling the latter to selectively signal acceptance of the 
waiting call (to the VP via the web server). The acceptance 
indication is generally used in conjunction with other 
extended services discussed later (extended caller ID and 
extended call transfer). 

The web user's extended call waiting service may be 
delivered either unconditionally or subject to conditions 
stipulated by the user (block 53, FIG. 4). Usually, the 
conditional version would be used when the web user is 
operating remote from the premises containing a respective 
base telephone line, and the unconditional version would be 
used when the user is linked to the web through the base 
telephone line to which incoming calls would be directed. A 
representative condition suggested in block 53, FIG. 4, is to 
apply a predetermined number of rings to the user's base line 
and if the line remains inactive (the waiting call is not picked 
up there, e.g. by a co-occupant of the premises connected to 
that line) the extended indications are routed to the user 
through the web. 

FIG. 5 shows how the foregoing extended call waiting 
service can be used with particular advantages in conjunc- 
tion with other extended services; specifically, in conjunc- 
tion with "extended caller ID" and "extended call transfer" 
services. The extended caller ID service would enable its 
recipient to screen origins of waiting calls indicated by 
extended call waiting, and extended call transer would allow 
the recipient to accept selected/screened calls and have the 
selected calls routed to the recipient's computer (of course, 
via the VP, PSTN web server and web). 

In effect, extended caller ID, as presendy contemplated, 
corresponds to standard caller ID (in which indications of 
waiting call origins are furnished to a telephone (analog or 
other) connected to a base line; but with the difference that 
it is delivered through an external network by means of 
intelligent rerouting actions of IP intelligence and a (web) 
server in the PSTN. Call origin indications delivered by 
extended caller ID are display able directly at a computer 
linked to the web (i.e. they do not require any additional 
equipment, in contrast to equivalent indications of standard 
caller ID). 

Extended call transfer, as presently contemplated, is simi- 
lar in functional effect to standard call forwarding; but where 
calls rerouted by standard call forwarding are delivered to an 
alternate telephone number, which needs to be pre-specified 
by the user of the service, calls accepted with extended call 
transfer are routed to an online computer whose location is 
immaterial to the call route. In other words, where calls 
forwarded with standard call forwarding can incur distance 
charges and the like, calls rerouted by extended call transfer 
are treated the same whether their destination is local to or 
geographically remote from a respective base line. Another 
difference in extended call transfer via the web is that the 
signals of the transferred calls are converted between analog 
and compressed digital formats, the former typical of call 
signals usually handled within the PSTN and the latter 
typical of signals transmitted over the web. 

Noting that a request for extended services, as presently 
contemplated, can apply to one or more services, block 60 
in FIG. 5 illustrates an exemplary situation wherein an 
authorized user of extended services acts through the web to 
activate all three of the foregoing extended services (block 
61, FIG. 5). Verification by the server that the user is an 
authorized one is implied but not explicitly stated in block 
60. 
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In this situation, when the web user signals acceptance of Details of operations required to deliver the foregoing 

a waiting call, subject to the screening afforded by extended extended services are understood by considering the follow- 

caller ID, the accepted call is intercepted at a PSTN switch ing discussions of FIGS, la to Ig and 8. It is understood that 

port and redirected to the web user (blocks 62-63, FIG. 5) such operations are performed cooperatively by a VP (voice 

by coordinated operations of IP intelligence and a web 5 peripheral) such as 36 and server such as 40 (FIG. 3) or 

server in the PSTN. As suggested in block 63, audio signals equivalent intelligence of the PSTN (e.g. other elements of 

of the redirected call can be transmitted through the web in an intelligent peripheral of a type required by AIN 

a packeted (compressed) digital format traditional to that architecture). It is understood further that the operations to 

medium. Although not stated in this block, it is generally be described usually will be performed at a regional node in 

understood that audio signals in that form are convertible 1Q the PSTN locally maintaining the base telephone account of 

within a computer by an Internet Phone application; there the party receiving the respective extended service, 

being a number of such applications presently available FIGS, la to 7g considered together constitute a flow 

commercially. Block 63 also suggests that the web user can diagram of operations involved in delivery of extended call 

be given an additional routing option, in respect to call transfer service. In this service, telephone calls directed to a 

transfer, wherein the extended service is handled as a base telephone line are conditionally rerouted to the user via 

standard call forward; i.e. the web user can provide the IP 15 the web and appropriate application software on the user's 

intelligence with the number of a telephone nearby and have computer (e.g. any of today's commercially available "Inter- 

the call routed as an analog call to that telephone (for net Phone** type applications). 

example, a web user operating in a hotel room with two lines Operations described in this diagram are considered also 

can use one line for web access and the other as a destination to t, e representative of operations required for delivery of 

for forwarded calls). 20 extended call waiting and extended caller ID services that 

A variation of extended call transfer service, presently are useful for screening calls selected for extended call 

termed extended fax transfer, is suggested in FIG. 6. Autho- transfer as explained earlier. 

rized users of this service would be given a special telephone FIG. la illustrates operations performed when a party on 

number within their local call region (e.g. a number asso- t he web logs on to a PSTN web server (the latter represent- 

ciated with a special base account dedicated to the service), 25 ing the web interface maintained by the PSTN for that 

and furnish that special number to parties desiring to com- party's base telephone account). As noted earlier, the party 

municate facsimile materials. The authorized user could logging on accesses a web (or Internet) "home" (or starting) 

then access the PSTN web site, as for the other extended p age maintained by a PSTN server in the local telephone 

services, and indicate/request activation of a fax transfer ca ilin g reg i on normally serving that party (operation 80, 

option after having been identified as an authorized user of 30 FIG. la). The home page contains selectable entries (e.g. 

such (block 68, FIG. 6). hyperlinked text selectable by clicking a mouse cursor on 

When a facsimile call is directed to the special number, them), these entries effectively constituting (or referencing) 

the call is intercepted and routed to the authorized user's a form which the logging party completes for identification 

computer (on the web), the interception and routing being purposes. Using the entered information, the (PSTN's web) 

performed by IP intelligence and a web server in the PSTN 35 server verifies that the party logging on is an authorized user 

(block 69, FIG. 6). In this instance, it is understood that the of a base account within the geographic jurisdiction of the 

signals sent to the web would be converted to a compressed server and the VP handling the service (operation 82, FIG. 

digital form compatible with that medium and either imme- la). Although not stated explicitly, it is understood that if the 

diately displayed and printed or saved at the receiving party is not an authorized user further access to PSTN 

computer. It also should be understood that an authorized 40 functions is denied. It is also understood implicitly that in 

user of this service need not have any special facsimile this particular instance, the party logging on has effectively 

receiving equipment in addition to a computer (i.e. this indicated acceptance of one or more waiting calls to be 

could be an economical service for a web user who does not connected via extended call transfer service. It is understood 

have a special purpose facsimile receiver). It also should be also that the verification operation suggested at 82 requires 

understood that the re-routed facsimile image can be con- 45 the server either to have a copy of the database of local 

verted to HTML (hypertext markup language) format now PSTN authorized users or to communicate with other ele- 

traditionally used for displaying web page materials (by the ments of the respective AIN network to obtain the needed 

IP intelligence in the PSTN), so that the material is presented information. Finally, it is understood that the logging party 

to the authorized user in the pleasing form associated with may be anywhere in the world in relation to the local region 

that format. 50 served by the VP and web server handling the extended (call 

A contemplated variation or option for this extended fax transfer) service, 

transfer service would be that if calls are waiting at the After verifying that the logging party is an authorized user 

special number, but the authorized user is not currently of a base account entitled to extended call transfer service, 

on-line, the image could be saved by the IP intelligence (VP) PSTN intelligence (in this instance, the VP responsible for 

as a form of web e-mail and presented to the authorized user 55 delivery of telephone services to the base account) monitors 

when the latter signs on to the appropriate PSTN web site. switching centers within the local region for new telephone 

Other variations of this options will readily occur to those calls directed to the base telephone line (at home, office or 

skilled in the relevant arts. mobile phone associated with the base account) of the 

In respect to each of the foregoing examples of extended respective authorized user (decision/action point 84, FIG. 

service handling, it should be understood that the request for 60 la). If no such new calls are pending, the VP and server 

such service(s) can originate anywhere in the world, since effectively idle, while the web party's (authorized user's) 

the web is ubiquitously accessible everywhere; e.g. at a computer receives a page image indicating extended 

computer in a city or country remote from the requester's services, including extended call transfer, currently being 

base line premises (e.g. premises 1, FIG. 1), at a computer provided to that user (86, FIG. la). If a new incoming call 

within the requester's base line premises, and even at a 65 to the user's base line is detected ("yes" exit from action 

computer that is actively connected to a web/Internet access point 84), the call information handling process starting at 

provider through the respective user's base telephone line. 90 (FIG. lb) is evoked. 
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In the latter process, the PSTN intelligence checks to 122, FIG. Id). This connection generally runs through a port 

make sure that the user of extended call transfer service is on PSTN switches ("switch port"), the VP or other PSTN 

still online (still connected via the web to the PSTN's web intelligence, the PSTN web server, the web and (a telephone 

server) as suggested at 92 (FIG. lb). If the user has discon- ca n handling application in) the authorized user's computer, 

nected from the web server at this time, standard ringing and 5 with the connection established, the conversion/streaming 

call connecting operations 94 are performed relative to the process is initiated at 124 (FIG ld) to anal voice 

user's base line That is, the base line is rung until either the s{ h from the caller tQ a compressed digital form suited to 

call is answered (a conventional telephone or telephone web iTaDsmissioQ and t0 voice si als from the 

answering device goes off-hook) or the incoming call is ^ {n essed di ital f to ^ analog form 

terminated (caller hangs up). An additional standard voice- 1Q rfatc for transferral t0 f he caUef th h the *> STN 

mail option, suggested by actions 96 and 98, routes the switch port 

incoming call to a centralized voice mail facility maintained . 

by the VP handling the services after a predetermined This conversion/streaming process— mdicated at 124.1 to 

number of unanswered rings ("ring count") have been 124.5 in FIG. Id continues until both parties have hung up. 

applied to the base line. In this option, if the number of c Monitoring for that occurrence is at decision action 126 FIG. 

unanswered rings to the base line is equal to or less than the ld ' If one or both P arties are stiU connected ("no" at 126) the 

predetermined number ("no" exit at decision 96), the base streaming process continues via actions 124 and 14.1 to 

line ringing process continues, but when the ring count is 124 5 When both P arties have disconnected ("yes" at 126) 

exceeded ("yes" at 96) the standard voice mail function is the conversion process ends (action 128) and a disconnec- 

initiated (action 98) with delivery of a recorded announce- %Q tlon P rocess * Performed, the latter process shown in FIG. 

ment to the calling party and opportunity given to that party ^* 

to leave a voice message. The message is deliverable to the Tn e streaming conversion process begins at 124.1 FIG. 

end user of the service either as a standard service function, This process has transmit and receive phases associated 

connected to the user's standard telephone equipment respectively with conversion of analog voice signals being 

through lines entirely internal to the PSTN, or as an 25 transferred from the PSTN switch port to the authorized user 

extended voice-mail service function deliverable to the user via tne we b and conversion of digital voice signals being 

via the external network and equipment linked to that transferred from the authorized user to the PSTN switch port 

network. via the web. The transmit phase is indicated at 124.2 and 

Returning to consideration of decision action 92, if the 124 -3 ( FIG - 7 <0> and me receive phase is indicated at 124.4 

authorized user is still online when the incoming call is 30 anc * 124.5 (FIG. Id). 

detected ("yes" at 92), continuing call processing functions In the transmit process, the VP (or other PSTN 

are evoked (refer to FIG. 7c) starting at 100. In this stage of intelligence) determines at 124.2 if a transmit request is 

call handling, PSTN intelligence in the user's local service active (i.e. if analog signals at the switch port have changed 

region (e.g. the VP) determines if the user has stipulated since their last sampling, conversion and web transfer). If a 

conditions on delivery of the extended call transfer function; 35 transmit request is not active, the receive phase is started at 

e.g. a requirement to have a predetermined number of 124.4. If a transmit request is active, the transmit process 

standard rings applied to the user's base line before the call 1243 is performed. Details of the latter process are shown 

is routed to the user through the web. in FIG. le beginning at 140 in that figure. Analog signals at 

If local ringing conditions are applicable ("yes" at deci- me switch port are sampled periodically (at a rate sufficient 

sion 102, FIG. 7c), the local base telephone line is rung until 40 to be able to P ro P erlv reproduce the voice), converted to 

either the call is locally answered at the base line (by a digital form and saved cumulatively in that form (operations 

conventional telephone device going "off-hook") or a limit 142). When enough digital signals have been accumulated to 

number of local rings pre-specified by the user have been complete a "packet" (usually, composed of hundreds or 

applied (actions 104, 106 FIG. 7c). If local conditions are thousands of individual samples) they are sent to the server 

either inapplicable ("no" at 102) or have been fulfilled 45 in a burst (i.e. time compressed) form and transmitted by the 

without a standard local response ("yes" at 106), a "call l atter to the authorized user's computer via the web 

present" indication is given to the user's computer via the (operations 144). 

web as shown at 108. This indication can be provided e.g. in In the receive process, the VP (or other PSTN 

the form of a blinking "call present" icon on the user's intelligence) determines at 124.4 if a receive request is 

computer monitor as shown. What happens next is up to the 50 active (i.e. if a packetized burst received from the web has 

user and indicated by decision functions 110 and 112. not been fully converted, retimed and sent to the switch 

If the blinker function has not timed out ("no" at 110 and port). If a receive request is not active, action 126 is 

the user has not accepted the call ("no" at 112), the blinker performed and the conversion phases are repeated if both 

presentation continues. If the "blinker" function times out parties have not disconnected. If a receive request is active, 

without action by the user ("yes" at decision 110), applica- 55 the receive process 124.5 is performed. Details of the 

tion of extended call transfer service to the waiting call may receive process are shown in FIG. 7/beginning at 150 in that 

be discontinued. An additional service option, suggested at figure. Digital signals received from the web, representing 

114, routes the incoming call to a PSTN voice mail service, time-compressed voice samples, are converted to analog 

after the blinker timeout. On the other hand, if the user form, retimed to uncompressed form and applied to the 

accepts the incoming call ("yes" at 112, manifested e.g. by 60 switch port in the last form (operations 152 and 154). 

the user clicking a mouse button while pointing to the When both parties have disconnected ("yes" at 126, FIG. 

blinker with the latter having a hyper-linked association to Id) action 128 is taken to invoke the terminating process 

"waiting call" acceptance), the call interception and shown in FIG. 7g, starting at 160 in that figure. In this 

conversion/streaming process starting at 120 in FIG. Id is process, the switch port is freed up (i.e. rendered available 

evoked by the PSTN intelligence. 65 f or another call connection) as suggested at 162, and the 

In this process, a call connection is established between authorized user's computer display is modified to indicate 

the calling party and the called party/authorized user (action that the telephone call application at the computer is now 
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idle (action 164). If the user is still connected to the web 
server ("yes" at decision 166), the initial page indicating the 
extended services currently active is displayed to that user 
(operation 168), and the processes described heretofore are 
repeated starting at FIG. la. It is understood that the page 
presentation indicated at 168 can be accomplished either by 
sending a full page to the user's web browser or by signal- 
ling the browser to restore a page previously cached in the 
user's computer. 

It should be appreciated that the extended call waiting and 
extended caller ID services previously discussed can be 
performed by actions similar to but simpler than those 
described above; such actions serving to intercept analog 
signal functions representing activity at a PSTN switch port 
[in the case of extended call waiting, signal functions 
denoting one or more pending calls, and in the case of 
extended caller ID signal functions denoting origin(s) of (a) 
pending call(s)], and to transfer corresponding activity indi- 
cations to the respective authorized user's computer in 
digital form via the web. 

FIG. 8 shows how the extended fax transfer service 
(suggested in FIG. 6) is implemented. This process, which 
starts at 200, involves receipt of a "local" telephone call to 
a special "local" telephone number preassigned to the autho- 
rized user of the service (operations 202), which number is 
given by that party to other parties desiring to transmit 
facsimile images to that user by means of ordinary analog 
facsimile transmission equipment. Although the reception of 
the call (detection of a ring directed to the special preas- 
signed number) does not explicitly indicate to the PSTN that 
the call involves facsimile transmission, that fact is assumed 
when the call is detected. 

When a call to such a special number is detected, the 
PSTN intelligence (e.g. VP) verifies that the authorized user 
of the respective service is online (actively connected to the 
PSTN's web server) and ready to receive web pages repre- 
senting transmitted facsimile images (operations 204). 
Assuming that the user is online and ready, the incoming call 
is accepted by the PSTN intelligence and signals of that call 
are received, converted to a digital form, stored and even- 
tually transferred to the authorized user via the web. The 
reception and conversion are indicated at 206 and the 
transfer to the authorized user is indicated at 208. As 
indicated at 206, the conversion may be used to change 
received signals (e.g. analog signals representing bit- 
mapped elements of a scanned image) to signals arranged in 
HTML (hypertext markup language) format generally used 
for presentation of web pages. Converted images can be sent 
(downloaded) to the user either as they are created or 
delivered at the user's request. At the user's computer, 
downloaded images may be either immediately displayed or 
they may be stored (e.g. in cached hard disk files designated 
by the web server and the user's browser) and displayed at 
the user's request (by actions of only the user and the user's 
browser). Furthermore, stored images may be printed at a 
printer attached to the user's computer; by actions of only 
the user and user's browser. 

In the foregoing process, images could be downloaded to 
and stored in the user's computer either in response to an 
explicit action by the user requesting the transfers, or as an 
automatic function not requiring action by (or presence of) 
the user during the transfers. Printing of transferred images 
is optional for the user, and also represents a method for 
creating hard copy images of transmitted facsimile which 
requires neither analog facsimile receiving equipment at the 
user's location nor a special facsimile application running on 
the user's computer (e.g. a state-of-the-art type fax modem 
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application which might be difficult to use while the com- 
puter is connected to the external network). 
We claim: 

1. A system for adapting resource management intelli- 
gence of the public switched telephone network (PSTN) to 
deliver extended telephone services applicable to a prede- 
termined telephone line in said PSTN, in response to 
requests originated by a subscriber to said services who is 
also an authorized user of said predetermined line; wherein 
said resource management intelligence conforms to AIN 
(Advanced Intelligent Network) architecture specifications 
of said PSTN and said extended telephone services include 
ringing and redirection services applicable to telephone calls 
directed to said predetermined line, and applied under direct 
control of said subscriber as each call is received and while 
said subscriber linked to said management intelligence 
through a connection path that does not contain said prede- 
termined line; said connection path through external net- 
work external to said PSTN; said ringing services being 
applicable to and capable of distinguishing between both 
voice and facsimile type telephone calls directed to said 
predetermined line: said system comprising: 

a server administered by said resource management intel- 
ligence of said PSTN, said server operating in con- 
formance with real time call management requirements 
of said AIN architecture while connecting said resource 
management intelligence to said authorized subscriber 
and said external network; said external network 
including the Internet and being subject to access by 
equipment other than conventional telephones, said 
other equipment including digital computers; said 
server being adapted to communicate with said autho- 
rized subscriber through said external network, and 
including means for verifying the authorization of said 
subscriber to use extended telephone services appli- 
cable to said predetermined line which involve trans- 
ferral of information to said subscriber through said 
external network; and 

an applicational adapter, operating as a data processing 
component of said AIN resource management intelli- 
gence and cooperating with said server, upon verifica- 
tion of said subscriber's authorization to use said 
extended services relative to said predetermined line, to 
instantly intercept telephone calls directed to said pre- 
determined line before said calls can be applied to said 
line, and instantly communicate information about each 
said call to said subscriber. 

2. A system in accordance with claim 1, for adapting said 
resource management intelligence of the PSTN to provide 
said extended telephone services in real time coordination 
with commands and requests issued by said authorized 
subscriber while said Predetermined line is in an idle state at 
the time such commands and requests are being issued; 
wherein said extended services include enabling said autho- 
rized subscriber, while a call is directed to said idle line, to 
instantly and selectively control application of ringing tones 
to said idle line and forwarding of said directed call to a 
destination other than said idle line. 

3. An adapting system in accordance with claim 2 wherein 
said extended telephone services include an extended fax 
transfer service performed in accordance with said AIN 
specifications, said extended fax transfer service being 
applied by said resource management intelligence in direct 
response to a signal originated by said authorized subscriber, 
and serving to intercept facsimile telephone calls directed to 
said predetermined line and to reroute respective intercepted 
calls via said external network to said authorized subscriber. 
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4. An adapting system in accordance with claim 3 wherein 
said external network includes the Internet, and facsimile 
signals communicated via said extended fax transfer service 
are deliverable in conformance with said AIN specifications 

to a computer connected to said Internet. 5 

5. An adapting system in accordance with claim 4 wherein 
said facsimile signals consist of digital signals representing 
a facsimile image in an HTML format. 

6. An adapting system in accordance with claim 2 wherein 
said predetermined telephone line is attached directly to 10 
standard telephone devices, and wherein said extended tele- 
phone services include application of a number of ringing 
signals to said predetermined line while a call is being 
directed to said line and said line is in said idle state; and 
wherein said predetermined number of ringing signals is is 
instantly specifiable by said subscriber while said directed 
call is being initially processed by the PSTN. 

7. An adapting system in accordance with claim 6 wherein 
said extended telephone services include an extended call 
transfer service performed in accordance with said AIN 20 
specifications, said extended call transfer service being 
applied by said resource management intelligence in direct 
response to a signal originated by said authorized subscriber, 
while said predetermined line is in said idle state, and 
serving to intercept a telephone call directed to said prede- 25 
termined telephone line and to reroute the intercepted call to 
said authorized subscriber via said external network. 

8. An adapting system in accordance with claim 7 wherein 
said external network includes the Internet; and wherein said 



extended call transfer service is useful, while operating in 
accordance with said AIN specifications, to intercept analog 
voice telephone calls directed to said predetermined line, 
while said line is in said idle state, and, in response to signals 
originated by said authorized subscriber, to redirect respec- 
tive voice telephone calls in digital form to said authorized 
subscriber. 

9. A system in accordance with claim 1 wherein said 
server and applicational adapter operate in conformance 
with real-time requirements of said AIN specifications to 
manage delivery of said extended services to said authorized 
subscriber, through circuits of said PSTN, said external 
network and equipment physically connected to said prede- 
termined telephone line in response to requests and com- 
mands issued by said subscriber while a call directed to said 
predetermined line is being initially processed within the 
PSTN. 

10. An adapting system in accordance with claim 1 
wherein said predetermined telephone line is directly con- 
nected to a building structure normally occupied and by said 
authorized subscriber; and wherein said server and applica- 
tional adapter are operated within said PSTN to control 
delivery of said extended services, in response to commands 
and requests issued by equipment operated by said autho- 
rized subscriber, through said external network and said 
PSTN, to equipment directly attached to said predetermined 
line. 



12/09/2002, EAST Version: 1.03.0002 



